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アルコール及び水添加による小型ガソリン機関の 
 排気特性に関する研究  
 
A STUDY ON EXHAUST CHARACTERISTICS OF ALCOHOL AND WATER ADDITION 








   Recently, the social concern with the energy conversion technology has been growing from the view 
point of the energy saving. So it is necessary to achieve low emission and low fuel consumption for the 
internal combustion engines. 
As the first step in this study, experiments have been carried out to examine the influence on the 
emissions and the brake specific fuel consumption for small gasoline engine by using the ethanol 
addition fuel and water emulsified fuels. 
The main conclusions are as follows; 1) It is possible to control the maximum heat release rate by 
changing the fuel injection timing. 2) The NOx emission reduces by using the ethanol addition fuels. 3) 
The fuel injection timing that can be reduced CO and NOx emission by using the water emulsified fuels. 
































を用いて動力計(東京メータ EA-10-L)の負荷を 800rpm に
設定し，動力計回転数の制御を行った．燃料噴射の制御は，
電子燃料噴射装置(FCデザイン製 fi-M digital)を用い，噴射










Fig.1 Experimental device 
 













を 1vol%添加したものを W1，以下同様に E10，E15，W3
と表記する．また燃料噴射タイミングについては基準であ
る BTDC90°を A90 とし，そこからクランクシャフトの
角度を 30°ずつ進角させた A120，A150，A180，30°遅角














 Fig.2  Heat release rate (Gasoline) 
 
 
Fig.3 Heat release rate (Ethanol) 
 
 













Engine type C50E 4stroke cycle 
Number of cylinders Single cylinder 
Ignition system Spark ignition 
Cooling system Air cooling 
Bore×Stroke 39.0mm×41.4mm 
Displacement 49cc 
Valve system OHC 
Compression ratio 11.0 
Maximum output 2.94kW/7000rpm 




















Fig.5 CO Emission (Ethanol) 
 
 
Fig.6 NOx Emission (Ethanol) 
 
（２）水エマルジョン燃料 















Fig.7 Heat release rate (Water emulsion) 
 
 

























Fig.9 CO Emission (Water emulsion) 
 
 



























Fig.11 Gasoline consumption increase rate 
 
図 12に O2を 0%に換算した場合のガソリン単体に対す
















Fig.12 CO increase rate (O2 0% conversion) 
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